Cobra venom cardiotoxin (cytotoxin) isoforms and neurotoxin: comparative potency of protein kinase C inhibition and cancer cell cytotoxicity and modes of enzyme inhibition.
Effects of cobra cardiotoxin (cytotoxin) and its isoforms, and neurotoxin, on protein kinase C (PKC) and cancer cells were investigated. A positive correlation existed between hydrophobicities and activities of the toxins to inhibit PKC activity (assayed using phosphatidylserine vesicle, arachidonate monomer, and Triton/phosphatidylserine mixed micelle systems), phorbol ester binding to PKC, proliferation of several cancer cell lines, and phorbol ester-induced HL60 cell differentiation. Their relative hydrophobicities and activities, in a decreasing order, were cardiotoxin-1 approximately cardiotoxin-3 > cardiotoxin (a mixture of isoforms) > cardiotoxin-4 >> neurotoxin (inactive). Under the mixed micelle assay system (containing 0.3% Triton X-100, 8 mol % phosphatidylserine, 2 mol % diolein, and 200 microM CaCl2), cardiotoxin inhibited PKC competitively with respect to phosphatidylserine (apparent Ki of about 0.06 mol % or 2.5 microM), and in a mixed-type manner with respect to both diolein (apparent Ki of about 0.04 mol % or 1.7 microM) and Ca2+ (apparent Ki of about 2.9 microM). On the basis of findings that IC50 (approximately 0.3 microM) of cardiotoxin for inhibition of HL60 cell proliferation and differentiation was lower than its IC50 (9 microM) for PKC inhibition in vitro in the phosphatidylserine vesicle system and that PKC inhibition was the only known molecular mechanism of cardiotoxin, it was suggested that cardiotoxin might be highly membrane interacting and that the observed cellular effects of cardiotoxin might be mediated, in part, via PKC inhibition.